Two cysteine proteinase inhibitors from Arabidopsis thaliana, AtCYSa and AtCYSb, increasing the salt, drought, oxidation and cold tolerance.
Two cysteine proteinase inhibitors (cystatins) from Arabidopsis thaliana, designated AtCYSa and AtCYSb, were characterized. Recombinant GST-AtCYSa and GST-AtCYSb were expressed in Escherichia coli and purified. They inhibit the catalytic activity of papain, which is generally taken as evidence for cysteine proteinase inhibitor function. Northern blot analyses showed that the expressions of AtCYSa and AtCYSb gene in Arabidopsis cells and seedlings were strongly induced by multiple abiotic stresses from high salt, drought, oxidant, and cold. Interestingly, the promoter region of AtCYSa gene contains a dehydration-responsive element (DRE) and an abscisic acid (ABA)-responsive element (ABRE), which identifies it as a DREB1A and AREB target gene. Under normal conditions, AtCYSa was expressed in 35S: DREB1A and 35S: AREB1 plants at a higher level than in WT plants, while AtCYSa gene was expressed in 35S: DREB2A plants at the same level as in WT plants. Under stress conditions (salt, drought and cold), AtCYSa was expressed more in all three transgenic plants than in WT plants. Over-expression of AtCYSa and AtCYSb in transgenic yeast and Arabidopsis plants increased the resistance to high salt, drought, oxidative, and cold stresses. Taken together, these data raise the possibility of using AtCYSa and AtCYSb to genetically improve environmental stresses tolerance in plants.